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DEVICE CONTROL METHOD AND SYSTEM
USING XML DOCUMENT

CROSS-REFERENCE TO RELATED PATENT
APPLICATIONS

This is a division of U.S. patent application Ser. No.
11/589,808, filed Oct. 31, 2006, entitled “Device Control
Method And System Using XML Document”, now U.S. Pat.
No. 8,560,089, issued Oct. 15, 2013, which claims the benefit
under 35 U.S.C. §119(a) of Korean Patent Application No.
10-2005-0103426, filed on Oct. 31, 2005, in the Korean Intel-
lectual Property Office, the entire contents of all of said prior
applications being incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a device control method
and system thereof More particularly, the present invention
relates to a device control method and system in which set-
tings for operation control of a device through a user interface
are generated using an XML (eXtensible Markup Language)
document.

2. Description of the Related Art

Printers, copiers, or multifunctional devices generally pro-
vide a user interface for settings for operation control. A user
interface which is provided by a device is in a text based menu
type in which text based selection items displayed in a display
window of a device are selected using an operation key.
However, when the display window of the device is small or
when multiple items must be set, the text based menu type
user interface is inconvenient. Therefore, a method of con-
necting a host such as a computer to a device and for provid-
ing a user interface through a display window of the con-
nected host has recently been used.

Setting items and possible setting states of a device, which
will be set for operation control, are first ascertained to pro-
vide a user interface through a host. A program for generating
the user interface then must be created to reflect these setting
items and possible setting states. Control code values for
device operation control are previously specified and must
then be shared with a device development manager.

Each time a new device model is developed, changed set-
ting items must be ascertained, and a previously created pro-
gram must be modified or re-created to reflect these new or
changed items. Also, programs related to a user interface have
to be re-created for each platform according to the type of
host. Thus, since different programs have to be created
according to the combination of a device model and a plat-
form, a lot of development time is required.

Since it is difficult to interpret data transmitted and
received between a host and a device using a user interface,
debugging is not easy. Also, since a standardized control type
is not used in the user interface, a configuration of the user
interface has many limitations, and is less extensible.

Accordingly, there is a need for an improved system and
method for controlling a device through a user interface gen-
erated by using a single standardized control type.

SUMMARY OF THE INVENTION

An aspect of exemplary embodiments of the present inven-
tion is to address at least the above problems and/or disad-
vantages and to provide at least the advantages described
below. Accordingly, an aspect of exemplary embodiments of
the present invention is to provide a device control method in
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which settings required for device operation control through
a user interface are generated using a single standardized
control type regardless of the type of device or host, and a
system thereof.

According to an aspect of an exemplary embodiment of the
present invention, there a device control method is provided.
A user interface for settings of a device is generated based on
received first information. Second information correspond-
ing to control setting values input through the user interface is
generated and the second information is transmitted to the
device and corresponding control settings of the device are
executed.

The first or second information may be in an XML (eXten-
sible Markup Language) document format. The user interface
may be a menu in a tree-like structure corresponding to a
relationship between elements of an XML document. Ele-
ments of the XML document with predetermined attributes
may become control menu items that can be input by a user.
The first information may be received from the device.

According to another aspect of an exemplary embodiment
of'the present invention, a device control method is provided.
Control settings of a device are set in a system in which a host
and the device are connected to each other, The host receives
initial information from the device, the host generates a user
interface for control settings required for operation control of
the device based on the first information and control settings
are set for operation control of the device through the user
interface.

According to another aspect of an exemplary embodiment
of'the present invention, a device control system is provided.
The device control system comprises a device and a host
which generates a user interface for settings to control the
device based on received first information and transmits sec-
ondary information corresponding to control setting values
input through the user interface to the device so that the device
executes corresponding control settings based on the second
information.

According to another aspect of an exemplary embodiment
of the present invention, a computer readable recording
medium having embodied thereon a computer program for
executing the above device control method is provided.

Other objects, advantages and salient features of the inven-
tion will become apparent to those skilled in the art from the
following detailed description, which, taken in conjunction
with the annexed drawings, discloses exemplary embodi-
ments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other exemplary objects, features and
advantages of certain exemplary embodiments of the present
invention will be more apparent from the following descrip-
tion taken in conjunction with the accompanying drawings, in
which:

FIG. 1 is a view for explaining a device control method
according to an exemplary embodiment of the present inven-
tion;

FIG. 2 is a block diagram of a device control system
according to an exemplary embodiment of the present inven-
tion;

FIG. 3 is a flowchart for explaining operations of the device
control system of FIG. 2 according to an exemplary embodi-
ment of the present invention;

FIG. 4 illustrates an example of a user interface view gen-
erated in a device control system, according to an exemplary
embodiment of the present invention;
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FIG. 5 illustrates examples of control menu items of a user
interface comprising a variety of “TYPE” attributes accord-
ing to an exemplary embodiment of the present invention;

FIG. 6 illustrates an example of a user interface view in
which a “COMBOBOX” attribute is rendered according to an
exemplary embodiment of the present invention;

FIG. 7 illustrates an example of a user interface view in
which a “CHECKBOX” attribute is rendered according to an
exemplary embodiment of the present invention;

FIG. 8 illustrates an example of a user interface view in
which a “SPIN™ attribute is rendered according to an exem-
plary embodiment of the present invention;

FIG. 9 illustrates an example of a user interface view in
which a “SLIDER” attribute is rendered according to an
exemplary embodiment of the present invention;

FIG. 10 illustrates an example of a user interface view in
which an “EDITBOX” attribute is rendered according to an
exemplary embodiment of the present invention;

FIG. 11 illustrates an example of a user interface view in
whicha “STATICTEXT” attribute is rendered according to an
exemplary embodiment of the present invention;

FIG. 12 illustrates an example of a user interface view in
which a “BUTTON?” attribute is rendered according to an
exemplary embodiment of the present invention; and

FIG. 13 illustrates an example of a user interface view in
which a “GROUP” attribute is rendered according to an
exemplary embodiment of the present invention.

Throughout the drawings, the same drawing reference
numerals will be understood to refer to the same elements,
features and structures.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

The matters defined in the description such as a detailed
construction and elements are provided to assist in a compre-
hensive understanding of the embodiments of the invention.
Accordingly, those of ordinary skill in the art will recognize
that various changes and modifications of the embodiments
described herein can be made without departing from the
scope and spirit of the invention. Also, descriptions of well-
known functions and constructions are omitted for clarity and
conciseness.

FIG.11s a view explaining a device control method accord-
ing to an exemplary embodiment of the present invention.
Referring to FIG. 1, hosts including a notebook computer
100, a mobile phone 150, a personal digital assistant (PDA)
180, and a device 200, such as a multifunctional device, are
communicatively connected to each other through a wireless/
wired network 50.

The hosts generate user interfaces for settings for operation
control of the device 200 based on information. The informa-
tion may be a document in an XML format received from the
device 200 or another device.

A user sets settings for operation control of the device 200
through the user interfaces generated by the hosts, or changes
previous settings. The set or changed settings are transmitted
to the device 200, and corresponding settings of the device
200 are set.

FIG. 2 is ablock diagram of a device control system, which
includes a computer as a host 100 and a printer as a device
200, according to an exemplary embodiment of the present
invention. Referring to FIG. 2, the host 100 includes an input
unit 105, a display unit 110, a host control unit 115, a first
XML processing unit 120, a first storage unit 125, and a first
interface unit 130. The device 200 includes a control unit 215,
asecond XML processing unit 220, a second storage unit 225,
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4

a second interface unit 230, and an engine unit 235. The host
100 and the device 200 are communicatively connected to
each other via the first and second interface units 130 and 230.

The input unit 105 receives an operation command or set-
ting values from a user, and transmits them to the host control
unit 115. The display unit 110 displays a user interface view
for settings required for the operation control of the device
200. The first XML processing unit 120 analyzes an XML
document transmitted from the device 200, converts the XML
document into a form that the host control unit 115 can use or
creates an XML document which corresponds to received
data. The first storage unit 125 stores a program or data
necessary for operation ofthe host 100. The first interface unit
130 provides a communication interface to communicate
with the device 200. The host control unit 115 controls opera-
tions of the above units and overall operations of the host 100.

The second XML processing unit 220 of the device 200
converts the transmitted and created XML document into a
data form that the control unit 215 can use. The second stor-
age unit 225 stores data or a program necessary for operation,
and specifically, an XML document which is transmitted to
the host 100 and used to create a user interface. The engine
unit 235 provides a mechanism for printing transmitted print
data onto a sheet of printing paper. The second interface unit
230 provides a communication interface to communicate
with the host 100. The control unit 215 controls operations of
the above units and overall operations of the device 200.

The first and second interface units 130 and 230 may use a
variety of communication interface types such as a universal
serial bus (USB) which is a plug and play interface between a
computer and a peripheral device, Bluetooth, and a wireless
LAN, which allows data transmission and reception.

FIG. 3 is a flowchart illustrating operations of a device
control system according to an exemplary embodiment of the
present invention. The operation procedures of the device
control system, according to the exemplary embodiment of
the present invention, will be described below with reference
to FIGS. 2 and 3. First, the host 100 requests settings of the
device 200 (step S300). In response, the control unit 215 of
the device 200 updates the settings of the device 200 (step
S305) and transmits the settings (step S310). The second
XML processing unit 220 creates an XML document which is
related to the settings and which reflects the settings updated
and transmitted by the control unit 215. The second XML
processing unit 220 also stores the XML document in the
second storage unit 225. The control unit 215 transmits the
XML document stored in the second storage unit 225 to the
host 100 via the second interface unit 230.

The first XML processing unit 120 of the host 100, which
parses and creates XML documents, analyzes the XML docu-
ment transmitted from the device 200, and converts the XML
document into a data form suitable for the host control unit
115. That is, the first XML processing unit 120 properly
reconstructs tags in the transmitted XML file and contents
included in the tags. The host control unit 115 generates a user
interface view using the reconstructed data and then displays
the user interface view on the display unit 110 (step S315).

FIG. 41is an example ofthe user interface view displayed on
the display unit 110. In FIG. 4, a portion denoted by reference
numeral 401 corresponds to upper menu items, and a portion
denoted by reference numeral 403 corresponds to sub menu
items. A portion denoted by reference numeral 405 corre-
sponds to control menu items for user settings. The host 100
provides a basic structure of the user interface view. Menu
items of the user interface view are set based on an XML
document which is transmitted from the device 200. Strings
which are displayed in the menu items in a tree-like structure
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of'the user interface view may be the same as element names
of the XML document. If elements have “STRING”
attributes, a value in the attribute is used as the string of the
user interface. A method of generating the user interface view
will be described in detail later.

The user sets settings for operation control through the user
interface view displayed in the display unit 110, or changes
previous settings (step S320). More specifically, the user
selects a desired menu item according to a tree-like structure
of the user interface view. With respect to the selected menu
item, control menu items which the user can input are dis-
played, and the user inputs a desired setting value or changes
aprevious setting value and finally clicks an apply button 409.

The host control unit 115 extracts the items set or changed
by the user through the user interface view, and transmits the
items to the first XML processing unit 120. The first XML
processing unit 120 creates an XML document corresponding
to the items. The host control unit 115 transmits the XML
document to the device 200 via the first interface unit 130
(step S325).

The device 200 receives the XML document correspond-
ing to the set or changed items from the host 100 via the
second interface unit 230. The second XML processing unit
220 analyzes contents of the XML document and transmits
the contents to the control unit 215. In response, the control
unit 215 sets corresponding settings or changes the previous
settings (step S330). If it is not possible to set corresponding
settings or change the previous settings, the control unit 215
disregards the contents. The control unit 215 of'the device 200
transmits the setting result to the host 100 (step S335).

The user interface for settings required for the operation
control of the device 200 can be created using the XML
document transmitted from the device 200. The user can also
easily set or change settings of the device 200 through the
created user interface view. According to the exemplary
embodiment of the present invention, the XML document
used for creating the user interface is received from the device
200. However, the XML document may be received from
another server or device.

The procedures of creating the user interface view of the
host 100 using the XML document transmitted from the
device 200 will be described in detail below. The basic struc-
ture of the XML document transmitted from the device 200 to
the host 100 is as follows.

TABLE 1

<?xml version="*1.0" encoding="UTF-8">
<PrinterSettingInfo>
<Menu-Level>

<Menu-Level2>

<Menu__LastLevel Attribute=*XXX"
<value-Node/>

</Menu-Level2>
</Menu-Level>

</PrinterSettingInfo>

XML, which is a markup language proposed by the World
Wide Web Consortium, was created to overcome limitations
of hypertext markup language (HTML). In XML, user tags
can be created unlike HTML. According to properties of
XML, relationships between elements can be represented as a
tree-like structure of elements. This tree-like structure of the
elements can be displayed as a tree based menu in the user
interface view.
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The first menu item of the user interface view corresponds
to <Menu-Level> in Table 1. With reference to FIG. 4, “Lay-
out”, “PaperOption”, “Graphic”, “Setting”, “Information”,
“Fax”, “Fax Setting”, “Scan” “Network”, and “About” rep-
resented by reference numeral 401 are the first menu items.

Therefore, the string in the tree menu items of the user
interface is the same as an element name of an XML program.
Alternatively, elements that have individual “STRING”
attributes use a value written in the attribute as the string of the
user interface. For example, in the case of <Layout
STRINGS=“Layout>, Layout becomes a menu item. An
XML document corresponding to FIG. 4 is illustrated below
in Table 2.

TABLE 2

<?xml version="1.0" encoding="UTF-8">

<PrinterSettingInfo>

<Layout STRINGS="Layout”>
<Menu-Level2>

</Menu-Level2>

</Layout>

<PaperOption STRINGS="PaperOption”>
<Menu-Level2>

</Menu-Level2>
</PaperOption>
<Grphic STRINGS=“Grpahic”>
<Menu-Level2>

</Menu-Level2>
</Graphic>
<Setting STRINGS="Setting”>
<Menu-Level2>

</Menu-Level2>
</Setting>

<Network STRINGS="“Network”>
<Menu-Level2>

</Menu-Level2>
</Network>
<About STRING=“About”>
<Menu-Level2>

</Menu-Level2>
</About>
</PrinterSettingInfo>

A sub menu item of the first menu item corresponds to
<Menu-Level 2>. In FIG. 4, a portion represented by refer-
ence numeral 403 includes menu items, such as “Orienta-
tion”, “SimplexMargin”, and “Duplex”. These menu items
are displayed when “Layout” is selected and are the sub menu
items. In this manner, a menu in a tree-like structure can be
created.

Some items of the menu items of the tree-like structure in
the user interface view may correspond to branch nodes, and
other items may correspond to leaf nodes. When the user
selects the leaf nodes, a control menu item such as a Com-
boBox or a radio button through which setting data can be
input is displayed. According to an exemplary implementa-
tion, a determination is made as to whether an item is a branch
node or a leaf node. This determination is made according to
whether an XML element corresponding to the item has a
“TYPE” attribute. The element with the “TYPE” attribute
becomes the leaf node, and the control menu item, which
should be displayed when the user selects the leaf node, is
determined according to a predetermined value such as
TYPE=“COMBOBOX".
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Table 3 is an example of an XML document corresponding
to a “Graphic” item in the user interface view. “FACTORY” is
a setting value set when a device was shipped, “CURRENT”
is a current setting value, “MIN” and “MAX” are the mini-
mum value and the maximum value, respectively, and
“STEP” is an increase or decrease unit of a setting value.

TABLE 3

<Graphic STRING="Graphic”>
<Color TYPE=“GROUP” STRING="Color”>
<AutoColorCalibration TYPE=“CHECKBOX” STRING="Auto Color
Calibration” FACTORY=“OFF” CURRENT=“LOW"">
<Auto STRING="Auto”/>
<Off STRING=Off"/>
</AutoColorCalibration>
<ManualColorAdjustment TYPE=“POPUP” STRING=*Manual
Color Adjustment”
BUTTONLABEL=“Color Adjustment”>
<Cyan TYPE=“SLIDER” STRING=“Cyan” FACTORY="0"
CURRENT=0" MIN=“-5" MAX="5" STPE =*1">
<Magenta TYPE="SLIDER” STRING=“Magenta” FACTORY="0"
CURRENT=0" MIN=“-5" MAX="5" STPE =*1" >
<Yellow TYPE=“SLIDER” STRING=“Yellow” FACTORY=*0"
CURRENT=0" MIN=“-5" MAX="5" STPE =*1">
<Black TYPE=“SLIDER” STRING="Black” FACTORY=0"
CURRENT=0" MIN=“-5" MAX=“5"STPE =*1" >
</MauanlColorAdjustment>

FIG. 5 illustrates examples of control menu items of the
user interface with “TYPE” attributes. Graphics correspond-
ing to the control menu items with attributes such as “COM-
BOBOX”, “RADIOBUTTON”, “CHECKBOX”, “SPIN”,
“SLIDER”, “EDITBOX”, “STATICTEXT”, “BUTTON”,
and “TPADDRESS” are illustrated in FIG. 5. As illustrated in
FIG. 5, most of the general control menu items provided by
the user interface can be implemented as graphics, and may
be implemented as an additional predetermined type.

FIGS. 6 through 14 illustrate various examples of menu
items which are displayed in the user interface view when
“Paper Option” is selected. In FIG. 6, a “COMBOBOX”
attribute is rendered in the user interface view. In FIG. 6, a
portion denoted by reference numeral 431 corresponds to
TYPE=“COMBOBOX” of an XML document.

FIG. 7 illustrates a user interface view in which a
“CHECKBOX?” attribute is rendered. In FIG. 7, a portion
denoted by reference numeral 441 corresponds to
TYPE=“CHECKBOX” of an XML document.

FIG. 8 illustrates a user interface view in which a “SPIN”
attribute is rendered. In FIG. 8, a portion denoted by reference
numeral 451 corresponds to TYPE=“SPIN” of an XML docu-
ment.

FIG. 9 illustrates a user interface view in which “SLIDER”
and “POPUP” attributes are rendered. In FIG. 9, “Manual
Color Adjustment” in a portion denoted by reference numeral
461 corresponds to the “POPUP” attribute for displaying
Cyan, Magenta, Yellow, and Black menu items, and each of
Cyan, Magenta, Yellow, and Black menu items corresponds to
TYPE="SLIDER” of an XML document.

FIG. 10 illustrates a user interface view in which an “EDIT-
BOX” attribute is rendered. In FIG. 10, a portion represented
by  reference  numeral 471 corresponds  to
TYPE="EDITBOX” of an XML document.

FIG. 11 illustrates a user interface view in which a “STAT-
ICTEXT?” attribute is rendered. In FIG. 11, a portion denoted
by  reference  numeral 481 corresponds  to
TYPE=“STATICTEXT” of an XML document, and in this
portion, a statically processed result of a selected item is
displayed.
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FIG. 12 illustrates a user interface view in which a “BUT-
TON” attribute is rendered. In FIG. 12, a portion denoted by
reference numeral 491 corresponds to TYPE=“BUTTON” of
an XML document.

FIG. 13 illustrates a user interface view in which a
“GROUP” attribute is rendered. In FIG. 13, a portion denoted
by reference numeral 511 corresponds to TYPE=“GROUP”
of an XML document. TYPE="POPUP” and
TYPE=“GROUP” are similar because they both gather sub
leaf nodes and simultaneously display the leaf nodes. In the
case of “POPUP” attribute, new windows pop up to display
the leaf nodes.

According to an exemplary embodiment of the present
invention, a user interface view may be configured, various
setting items may be input, and determined settings may be
changed by using “TYPE” attributes.

The invention can also be embodied as computer readable
codes on a computer readable recording medium. The com-
puter readable recording medium is any data storage device
that can store data which can be thereafter read by a computer
system. Examples of the computer readable recording
medium include read-only memory (ROM), random-access
memory (RAM), CD-ROMs, magnetic tapes, floppy disks,
and optical data storage devices. It is also envisioned that
carrier waves (such as data transmission through the Internet)
can be utilized as an equivalent to a computer-readable
medium. The computer readable recording medium can also
be distributed over network coupled computer systems so that
the computer readable code is stored and executed in a dis-
tributed fashion.

According to an exemplary embodiment of the present
invention, information about settings or possible setting
states of a device does not need to be previously ascertained
since a user interface view can be configured using a received
XML document. Thus, a user interface can be provided
regardless of the type of host or device, and various platforms
can be applied and used using a single standardized XML
document.

According to an exemplary embodiment of the present
invention, since data transmitted and received between a host
and a device is of a text form of an XML document, debug-
ging is easy.

While the present invention has been shown and described
with reference to certain exemplary embodiments thereof, it
will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the invention as defined
by the appended claims and their equivalents.

What is claimed is:
1. A host which controls an image forming apparatus, the
host comprising:

an interface unit for providing a communication interface
to communicate with the image forming apparatus, for
requesting first information which is needed to make a
user interface for setting control operation of the image
forming apparatus to the image forming apparatus, and
for receiving the first information from the image form-
ing apparatus according to the request;

an eXtensible Markup Language (XML) processing unit
for analyzing the received first information and for gen-
erating the user interface by setting menu items of the
user interface based on an analyzed result;

a display unit for displaying the generated user interface;

an input unit for receiving an operation command or setting
values from a user; and
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a host controller for generating second information corre-
sponding to the received operation command or setting
values,

wherein the interface unit transmits the generated second
information to the image forming apparatus.

2. The host of claim 1, wherein the interface unit receives
an executing result of the control setting from the image
forming apparatus.

3. The host of claim 1, wherein at least one of the first and
second information is in an XML document format.

4. The host of claim 3, wherein the user interface comprises
amenu in a tree-like structure corresponding to a relationship
between elements of an XML document.

5. The host of claim 4, wherein elements of the XML
document comprising reference attributes become control
menu items that can be input by a user.

6. The host of claim 5, wherein the reference attributes
comprise at least one type of combo box, radio button, check
box, spin, slider, edit box, static text, button and IP address.

7. An image forming apparatus controlled by a host, the
image forming apparatus comprising:

an interface unit for providing a communication interface
to communicate with the host, for transmitting first
information which is needed to make a user interface for
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setting control operation of the image forming apparatus
to the host responding to a request of the host, and for
receiving second information corresponding to a setting
or changed items from the host; and

an eXtensible Markup Language (XML) processing unit

for analyzing the received second information and for
executing the setting or changing previous settings cor-
responding to the analyzed result,

wherein at least one of the first and second information is in

an XML document format, and

wherein the user interface comprises a menu in a tree-like

structure corresponding to a relationship between ele-
ments of an XML document.

8. The image forming apparatus of claim 7, wherein ele-
ments of the XML document comprising reference attributes
become control menu items that can be input by a user.

9. The image forming apparatus of claim 8, wherein the
reference attributes comprise at least one type of combo box,
radio button, check box, spin, slider, edit box, static text,
button and IP address.

10. The image forming apparatus of claim 7, wherein the
interface unit transmits an executing result of the control
setting to the image forming apparatus.
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